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2 AN OVERVIEW OF RESEARCH:
o COMPUTERS IN MATHEMATICS EDUCATION, K-12
m - -Untit three years 890,5 was posstble 1o state that little-research . By 1985 a ma]orlty of elementary schools haq flvg or mgmcom
had been published- on microcomputer uses .In. mathematics puters;- while half of the -secondary schools had-15 or more;-ac-
education. That is definitely no longer the case!- While most of the cording to a-survey by Becker (1985b). Only 7 percent of secondary
research is still in the form of doctoral dissertations, it has begun schools -and- 15 percent of elementary schools lack -computers.
to overflow .into journals. This digest hrtetltpresents some of the These-data show-a-clear-change from Becker's: previous survey
findings-from research on microcomputerswhich seem most perti- conducted in 1983 (Becker, 1985a). One point of interest is that
nent to teachers in elementary and secondary schools: ’ elementary schools in 1985 appeared-to-be at the-approximate
We kniow from research with larger Computers that they can be point in attaining computers where secondary schools had been in
used effectively in mathematics instruction in each of thelr various 1983;

applications. Thus we have some assurance, for-instance; that:
¢ Instruction supplemented by properly designed computer-

assisted- instructlon (CAI) Is more effectlve than Instructlon cémﬁ ter tlteriéy

without-CAL. : : :

« Both drill-and-practice and tutorial forms of CAl are effective In “Computer literacy has been tf}q focus Of a number of studies.

cleveloping- mathematical skills and fostering student While many Studies. were- concerned-with- computer- literacy in
i general, some were connected with: mathematics: instruction:

achievement.
¢ Programming Skills can be taught at the elementary school IeveI * Use of microcomputer-assisted drill and practice on computa-
and extended {dramatically, for those students with time and in- tion s'gnificantly improved both the attitudes toward computers

terest) at the secondary school level. and knowledge about computers:

In this overview the status of Implementation will be considered * Even a five-week summer session on mathematics and com-

ftrst, before-considering findings_on computer literacy-as they _ puters-was-long-enough to-improve computer literacy.
relate. to mathematics -instruction,. programming. and . its. effec- * Boys and girls learn about computers equally well, but some at-
tiveness, -tutorial -CAl, - drill-and-practice- - programs, - games, titudes differ. For instance, boys tend to- conslder -computers

computer-managed Instmétléh, and; finally; attitudes toward com- and computing as-a male domain more than girls do-

puters in the mathematics classroom. * Many students cannot be considered computer literate. ?er ex-
ample, one-third of the 13-year-olds-and one-fifth-of the-17-year-

olds questioned in-the-third-national mathematics assessment
believed that computers have minds of their.-own. Many did not

Status Surveys

Mathematics-has pean the- predomlnant sub]ert area in which
microcomputers are used, alttiough word-processing applications realize that computers require special languages or that they are
are rapidly overtaking mathematlcal uses. The amount of commer- ?;Istse)d for doing repetitive, monotonous tasks (Carpenter et al.,

alal software for mathematics tnstructlon Is rapldly growlng, for

with the emphasis on drill-and-practice programs. Within-the- Iast -

year or two; however, more and more of the software is planned to Programmlng ] B
supplement and extend topics In the curriculum rather than merely s
provide drill and practice. In particular, the amount of software on vaﬁ?c’tdilgsth%?r ’f?;?a?;fgﬁ;‘“s of ‘“Ch'"g computer Procrammlnc are
problem solving is increasing, as the focusing of the curriculum on » Some studies nave found no evidence that students taught com-
problem-solving -advocated by the National Council of Teachers-of puter progr ing. oo A g GO
e tonal roubs, combined: with less. mathernatias achioveruent than hose. ot gt (0 oesghis,

: * In. other studles, achlevement was hlgher for those taught to
assessments, underlines the heed to -improve problem-solving prograr M
skills.-Frankly, much-of-the avallable software is not sensational _ program.. :
from either an interest or an educational viewpoint, but both fac- ® E:“eml m‘; mg:;;ﬂgﬁe:ezgfgggl:g i’EVj::i:‘rlintgtizy“vlzere. boys

tors are Improving. R * The same-procedures were used by seconary schoot students

in :computer programming and in. problem solving: heurlsttcs

\\ Fora useful meajls; p}jyglyajigg seﬂwargl see Heck etat subgoals, looking back techniques, trial and error, dand regular
!q (1984). Teachers should also check on software evaluations patterns of analysis.and synthesis tWeils; 1981).1n fact, suchpro-
<3 avallable from some state-or regional educational agencies cedures were used even more freguentlyjrt programming than in
=2 such as the Northwest Regional Laboratory- MicroSIFT Pro- problem - solving, where they are stressed In mathematlms

N gram (Holznagel & Weaver 1982-86). See also Nye and West _ instruetion. - -- - - - o -
- {19886). More than 100 pleces of software for mathematics * Instruction in gprnplater prbgrammlng in either BASIC or Lego

3% and-science were reviewed by elementary teachers from five apj to have a significant effect on the ability to analyze

AN school systems in Tennessee. Besides summarizing the in- _ problems. - -

= tended- use of -each plece or software, leaming activities * While some studies reported no significant differences between

"X which serve-to integrate the software into the mathematics students - given -or - not- given--instruction -with - Logo; others
V) curriculum are provided. reported success with using Logo to teach geometric concapts,
- problem solving, and spatial skills. o
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acnlevemem

¢ Use of CAl produced higher achlevgmgﬂt,tben,éid GQMQHQBBI
_ Instruetion-in many cases (as well as some affective benefits).
¢ |r: at least one case, achievement was sIinflcantly related to the

amount of time spent on-the computer. -

¢ No significant differences between CAl and: conventtonal In-
struction were found In a smaller number of studies. -
¢ Significant differences favored the non-computer groups in only

_ one study. :
e CAIl costs more than Conventlonal Instructlon but Is lower when

cost-effectiveness-{bases on- achlevenienjtls considered. - Ash

(1980) found that the cost-effectivensss index:for computation
was. 2840 for traditional instruction, more than three times

larger-than that for CAl (819). For concepts; the index-was 1.086
for traditional instruction and 1:273 for CAl. From a study in
Canadian schools, Hawley {1986) reporte? that the cost of CAl

structlon in-grade 3, and 30¢ more In grade 5. When based on
cost per unit of gair in-achievemnent, or on the value placed on
mathematics attainment and computer literacy by schooi boards
and _parents, CAl can be considered: more cost effective than

traditional -instruction, according to Hawley. - ---

e Use ofthe computer as & medium for dlagnosls was explored
with indication that it may be more effective than the teacher in
this role.

Drill and Practice e

-~ Most of the studies on computer-asslsted drlll and- practlce
focused on the ‘elementary level- where such. scftware. is widely
used. Gi 12 studies, eight reported that-no significant differences

in achievement: were found between groups having or not having
computer-assisted drill and practice. In-only. four of the 12-studies

was achievement higher when computer-assisted dril! and practice

was used. This trend has been apparent in. research with com-
puters for over 20 years: drill and practice-can be effectively ad-
ministered by computers, but not necessarlly more-effectively than
the teacher can provide non-computer drill and practice.

The effécts of yarlous mathematlcal jamesrplayed on micro-

computers has been of interest to several researchers:
* Games. were relnforcing - and motivating. Using games as

rewards, setting time limits, -and playing wlth a peer were found

. to serve as:extrinsic reinforcers:
¢ The computer game group responded correctly,, to twice as-many
items on-a speed test of addltlon basic facts as dld a non-game-

_ playing group. - - -
s While college. students viewed games as problem-solvlng ac-

tivities-and applied-a-wide variety of problem-soiving strategies;

only about half of a group of eighth graders did so. They made
limited use of such strategles as setarching for patterns, while

those-not viewing the-games as problems used random trial and
error almost exclusively (Kraus,
¢ The importance and roles of challenge, fantasy, and curlosity in

games differed for elementary school boys and giris.

Computor-Managod Instructlon

struction. No significant differences in_ student achievement

characterize each of three such studies. Teachers, however, pre-

ferred microcomputer-managed systems to non-computer systems
— for obvious reasons.

Attltndu

were strongly positive toward mlcrocomputer use: The children
believed that microcomputers will- improve education, that all
students should learn-about them; and that boih-boys and girls;

. at all-ability leveis; are equally interested in them (Kahn, 1985).
¢ Positive correlations between attitudes toward computers and
attitudes -toward-mathematics _have been found.----

¢ Prior computer experience may have a greater Impact on attituds
toward computers than do other factors. If an experience with
computers has been interesting; students want to do more with
them:

* No slgnlflcant sex differences have beén found in attitudés
toward computers.

Concludlrlgcommom I

- As more research involving the use of computsrs In mathematlcs
classrooms Iis published, we can expect to have more-detailed in-

formallon and speciflc suggestlons on how to use them most ef-

tion: now we must lnteerate thai tool into the on-going curriculum.

Many suggestlons on how to use computsrs effectlvely ln
mathematics Instruction come from teachers’ and students’

experience. Journals such as the Mathematics Teacher,

Arithmetic Teacher, School Science and Mathematics, and
The Computing Teacher provide ideas you can use.
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